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(57) A donor film (or an organic thin film of an orgarv 
ic eiectroluminiescer^e device (EL device), and a meth- 
od for manufacturing an organic EL device, using the 
same. The donor film includes a base film >_a light-ab- 
sorbing layer formed on the base film, and a transfer 
layer formed on the light-absortwng layer. The transfer 
layer is fonned of a luminous material, a hole transfer 
low molecular weight compound, a hole transfer high 
molecular weight compound, an electron tranter low 
molecular weight compound or an electron transfer high 
molecular weight compound, and the luminous materiai 
is an organic electroluminescence layer, an organome- 
tallic complex electroluminescence material or an elec- 
troluminescence polymer. Therefore, excellent, finely 
patterned organic thin films for an organic EL device can 
be formed. In addition, fine patterns of red. green and 
blue pixels can be formed, thereby providing full color 
displaying arid a high quality or^ic EL device. 
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(57) A donor film for ^n organic thin film of an organ- 
ic electroluminescence device (EL device), and a meth- 
od for manulacturing an or^ic EL device using the 
same. The donor film Includes a base film, a light-ab- 
sorbing layer formed on the base film, and a transfer 
layer formed on the light-absorbing layer. The transfer 
layer is formed of a luminous material, a hole transfer 
low molecular weight compound, a hole transfer high 
molecular weight compound, an electron Uansfer low 
molecular weight compound or an electron transfer high 
molecular weight compound, and the luminous material 
is an organic electroluminescence layer, an organome- . 
talllc complex electroluminescence material or an elec- 
troluminescence polymer. Therefore, excellent, finely 
patterned organic thin fttms for an organic EL device can 
be formed. In addition, fine patterns of red, green and 
blue pixels can be formed, thereby provkiing full color 
displaying and a high quality organic EL device. 
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Description 

BACKGROUND OF THE INVENTION 

s 1 . Field of the Invention 

The present invention relates to a method for manulacluring an organic electroluminescence (EL) device, and 
more particularly, to a donor film, which is used to form an organic thin film patlem using a laser transfer method, and 
a method for manufacturing an organic EL device. 
10 • ' - • . 

2. Description of the fRelated Art 

In general, it is easy to manufacture an EL device, and the EL device is capable of being mass-produced, and 
driven at a low votiage. In addition, the EL device can be made thin. Due to these merits, the EL device has been the 
IS focus of next generation displays. 

The EL device is manufactured as follows. 

First, a first electrode layer and an emission layer are fonned in sequence on a transparent substrate made of 
glass or transparent polymer. After forming a second electrode layer on the emission layer, an insulation film is then 
formed thereon, completing the EL device. 
20 In the EL device, an electrical field is formed by applying a vollage on an electrode, «o that the emission layer 

emits light, forming an Image. ' 

The EL device is classified into an inorganic EL device and anorganic EL device depending on the material used 
for the emission layer. 

The organic EL device has excellent luminance, driving voltage and response rate, and can display a mullitiide of 
2S colors. Thus, research into Iho organic EL device has boon more activoly conducted than tho inorganic EL device. 

FIG. 1 A isa diagram showing the structure of a general organic EL device. Referring to FIG, 1A, a first electrode 
layer 12, a hole transport layer 13, an emission layer 14. an electron transport layer 15 and a second electrode layer 
16 are formed in sequence the first electrode layer 12. Here, the hole transport layer 13. the emission layer 14 and the 
electron transport layer 15 are organic thin films and the second electrode tayer 16 is not 
30 Recently, a new EL device having a modified stmctufe from the basic structure of FIG. 1 A has been devetop$d. 
. The structure of this organic EL device is shown in FlGs. 1 B and 1C. 

The organic EL device shown in FIG. 1 B has a structure in which a first electrode layer T2. a hole transport layer 
13, an electron transport emission layer 15* and a second electrode layer 16 are formed in sequence on a substrate 
11. Also, the organic EL device shown in FIG. IC has a structure in which a first electrode layer 12. a hole transport 
3S emis8ionlayer13r,anelectrontransferlayer15anda8econdelectrodelayer16arefonrnedin^ 
11. 

FIGs. 2. 3 and 4 are sectional vie¥^ showing the structure of color organic EL devices. Particularly, the organic 
EL device shown in FIG. 2 includes a red (R), green (G) and blue (B) emission layer 26 as color display means. Also, 
as the color display means, the organic EL device of RG. 3 adopts a color conversion layer 37,.and the organic EL 
40 device of FIG. 4 adepts a color filter 47. respectively. 

However, such color organic EL devices are not capable of full color display The reason for this is because it is 
difficult to form fine pattems of organic thin films such as emission layer, electron transport layer and hole transport layer. 

As a method for forming a pattern of an organfc thin film, there is a photolithography process in which the organic 
thin film Is finely pattemed using a photoresist pattem which is obtained by coating photoresist on the organic thin tilm» 
45 and exposing and then devebping the resultant stmcture. 

However, according to the photolithography method, the thin films are degraded by organic solvent and developing 
solutbn residues used for the photolithography process. Thus, it is Impossible to adopt the photolithography method. 

As another method, there is a vacuum deposition method using a mask. However, it is difficult to apply this method 
to obtain a fine pattem of tens nrucrometer in width. 

so. 

SUMMARY OF THE INVENTION 

To solve tho above problems, it is dn object of the present invention to provide a donor film for an organic thin film 
of an organic electroluminescence (EL) device, which is capable of achieving a full color display by fomning organic 
ss thin films having a fine pattem. 

It is another object of the present invention to provide a method for manufacturing an organic EL device using the 
above donor film. 

To achieve the first object there is provided a donor film for an organic thin film of an organic electroluminescence 
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^* (EL) device, comprising: 

I a base film: 

I a light-absorbing layer formed on the base film: and 

t 5 a transfer layer formed on the light-absorbing layer. 

I wherein the transfer layer Is formed of at least one material selected from the group consisting of a luminous 

I material, a hole transfer low molecular weight compound, a hole transfer high molecular weight compound., an 

I electron transfer low molecular weight compound and an electron transfer high molecular weight compound, the 

|- luminous material being selected from the group consisting of an organic electroluminescence material, an orga- 

d 10 nometallic complex-electroluminescence material and an electroluminescence polymer. . 

I To achieve the second object, there is provi(Jed a method for manufacturing an organic electroluminescence (EL) 

I device, comprising the steps of:. 

'Hi 15 (a) lorming a first electrode layer on a substrate; 

I . (b) arrangffiga donor t«m comprising a base film, a light^absorbing layer and a transfer layer in a position separated 

p by a predetermined distance from the substrate having me first elecuode layer, the transfer layer being fomied of 

^ at least one transfer material selected from the group consisting of a luminous material, a hole transfer low mo- 

\i lecular weight compound, a hole transfer high molecular weight compound, an electron transfer low mola:ular 

120 ■ weighl compound and an electron transfer high molecular weight compound, the luminous material being selected 
from the group consisting of an organc electroluminescence material, an organometallic conftplex electrolumines- 
cence material and an electroluminescence polymer, 
h. . (c) irradiating a light source onto the base film of the donor film lo transfer at least one transfer material onto the 

I * substrate from the transfer layer, lo form an objective layer corresponding to the selected transfer material; and 

. 2S (d) forming a second eloctrodo layer on the resultant 



. BRIEF DESCRIPTiON-OF THE DRAWINGS " . r 

The above objects and advantages of. the present Invention will become more apparent by describing in detail a 
30 preferred-embodiment thereof with reference to the attached drawings in which: 

FIG. 1 A is a diagram showing the structure of a general organic electroluminescence (EL) device; 
FIGs. iBand 1C are. diagrams showirig the stnicture of nwdified organic EL devices; 
FIG. 2 is^a diagram showing the structure of a cobr organic EL device adopting a three-color emission layer as a 
35 color display layer; 

F!G. 3 is a diagram showing the structure of a color organic EL device adopting a color conversion layer as a color 

display layer; 

FIG. 4 is a diagram showing the structure of a color organic EL device adopting a color filter as a coloi;display layer; 
FIG. 5 is a diagram showing the structure cf a donor film for an organic thin film of an organic EL deyice according 
40 to the present invention; and , ^ 

FIG. 6 Is a diagram Illustrating a rriethod for manufacturing an organic EL device adopting a donor film according 
to the present Invention. \ . . • 



DESCRIPTION OF THE PREFERRED EMBODIMENTfSI 
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According to the present invention, a laser transfer technology is applied to form a fine pattern for an organic thin 
^1 film oS an organic electroluminescence (EL) device. 

I A laser transfer method is widely used in the fields of printing, typesetting, photography and the like. This method 

I . utilizes a principle in which an object material is transferred to a receptor by propelling the object rnaterial from a donor 

I so film having a layer made of the object material to be transferred to the receptor; 

f: . Since a lot of energy is required in transferring the object material to the receptor, there is a need for a donor film 

•\ enabling stable and efficient transfer. A donor film is generally varied in its structure according to the type of object 

5 material, the physical pioporUes of a layer including tho object material, and the typo of energy sourco used for transfer. 

As shown in FIG. 5. the donor film according to the present invention has a structure in which a lighl-absorbing 
ss layer 52 and a transfer layer 53 are fomr^ed on a base film 51 in sequence. Based on this basic stnicture, various 
modifications can be achieved That is, the slructureof the donorfilm may be changed according to usage. For example, 
in order to prevent deterioration of characteristics of the transfer layer caused by reflection, an anti-reflection coating 
may be formed thereon. Also, in order to increase the sensitivity of the donorfilm. a gas producing layer may be included 
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between the light-absorbing layer and the transfer layer. 

The gas producing layer decomposes by absorbing lighi or heat to emii n'rtrogen or hydrogen gas. thus providing 
transfer energy. The gas producing layer is fonrned of pentaerythritot teiranitrale (PEPN) or trinitrotoluene fTNT). 

In the donor film ol the present invention, the base film is termed of a transparent pcrfymer. The transparent polymer 
includes a polyester such as potyelhyleneterephthalate. polyacryl. polyepoxy. polyethylene or polystylene. Here, pref- 
eiably. polyethyleneterephthalate is used The base film acts as a support for the donor film, and the preferable thick- 
ness of the base film is between 1 0~500pm. 

. The light-absorbing layer is formed of a light-absorption material which is capable of absorbing light of infrared to 
visible ranges. The light-absorbing layer may be a metal layer formed of aluminum, aluminum oxide and sulfide, or an 
organic layer fomied ora polymer containing carbon black, graphite or Infrared absorbing dye. Here, the metal layer 
Is formed to a thickness ol about 1 0O-5,O0OA using a vacuum depositkx) method, an electron beam deposiUon method 
or a sputtering method. Meanwhile, preferably, the organic layer is formed to a thickness of about 0.1-I0pm by a 
general coating method such as an extrusion, spin or knife coating method. 

As described above, the transfer layer is fomrwd of at feast one of a luminous material, a hole transport low/high 
molecular weight compound, and an elecUon transport low/high nrK)lecular weight compound. Here, the transfer layer 
is toimed to a Ihckness 100--50.000A by a general coating method such as an extrusion, spin or knife coating 
method, a vacuum dejaosition method or a chemical vapor deposition method. 

In the case that a transfer layer is used for forming the emission layer of the organk: EL device, the transfer layer 
is formed of a luminous material selected from the group consisting of an organic electroluminescence material, an 
organomelallK complex electroluminescence material and an electroluminescence polymer. The luminous material 
includes compounds represented by the folkiwtng formulae (1) through (7) . 
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II the Iransrer layer is used lo form the electron transport layer and the hole transport layer, the transfer layer is 
formed of a low molecular weight organic compound or a high molecular weight compound is used. 

The electron transfer low molecular weight compound includes an 1 ,a4-oxadiazole derivative and an 1 ,2,4-triazole 
(TAZ) derivative. Also, as the electron transfer high molecular weight compound, a polymer containing 1 ,2.4-triazole 
(TAZ) moiety is used. 

The hole transfer low molecular weight compound indudos aromatic amino derivatives represented by the following 
formulae (6) through (11). 
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Pretembty. a polymer having the formula (10) moiety at rts main and side chains Is used as the hole transfer high 
- molecular weight compound, represented by the f olbwing formula (1 2). 

3S ?^ ' 

■-H:Hr-c4; 

40 

(11) 

Where R, is hydrogen or '-C^o atkyl, is selected from the group consisting 

45 
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, and n is an integer from 3 to SO. 

Among the alxwe-descrlbed hole transport low molecular weight compounds, the electron transport low molecular 
I 20 weight compound, the hole transport high molecutar weight compound arid the electron transport high molecular wei^t 

I. compouTKi. the high molecular weight compound is prefered over the low molecutar weight corrtpound in view d film 

I forming properties. . . • . 

Hereinafter, referring to RG.6. a method for forming a fine pattern for an organic thai film of an organic EL device 
I according to the present invention, and a metftod for manufacturing an EL device using the same vwll be described 

^ 2S First, a first otoctrodb layer 66 is formed on a transparent eubstrato 65. Theri. a light-absorbing layer 62 and a 

I: transfer layer 63 are sequentially deposited on a base film 61 to form a donor film 64. 

' ' ^ Here, the transfer layer 63 contains material for an organic thin film such as electron transport layer, hole transport 
I layer or emission layer. Here, in order to enhance characteristics of the organic thin film, a predetenmined amount of 

• additives may be used. For example, a dopant may be added to enhance the efficiency of the emission layer. Also, 
30 the transfer layer is formed by the above-described general method such as an extrusiwi, spin or knife coating method. 
^ In the case that an organic thin film is required for manufacturing a modified electron EL device. i.e., the electron 
transfer emission layer, materials for the electron transfer layer and the emission layer are dissolved in the same 
solvent, and the obtained dispersion is used therefor. Also, the hold transfer emission layer is fomned of the mixture of 
matenals for the hole transfer layer and the emission layer. 
3S^ Then, the donor film 64 is arranged, separated by a predetermined distance from the substrate 65 having the 
tran^rent electrode layer 66. and a light source 67 is irradiated onto the donor film 64. 

» The li^t source.67 activates the light-absorbing layer 62 via a transfer device and the base film 63 in sequence, 
and the light-absorbing layer 62 emits heat through a light heat conversion mechanism; and by the emitted heat, the 
transfer material of the transfer layer 63 is transferred onto the transparent efectrode layer 66 formed on the transparent 
40 substrate 65. 

The light source used in the present invention may be a laser, a xenon (Xe) lamp or a flash lamp. Among the light 
sources, the laser is prefened due to its excellent transfer effect. Here, any commonly used laser beam may be used. 

After the above transfer process, a thermal process may be pertomried to remove solvents included in the tmsfer 
material. 

45 Here, the transfer of the transfer material may be performed by a single or multiple steps. That is. the organic thin 
I film can be obtained by pedorming the transfer process once or several times to a desired thickness. However, In 

v! consideration of convenience and reliability, the transfer process Is preferably performed only once. 

I After forming the organic thin films such as the tiote transfer layer, the emission layer and the electnsn transfer 

^ layer according to the above method, a second electrode layer and an insulation film is then formed thereon, resulting 

% so in the organic EL device shown in FIGs. 1A. 1 B and 1C. 

■ ' Hereinafter, examples of the present invention will be described in detail. However, the present invention is not 

■ \ limited to the foibwing examples. 
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Example 1 

A composition containing 20wt% Nichigo polyester LP-01 1 solution in methylelhylketone, cart>on black and meth- 
ylethylketone in a ratio of 300: 1 0:327 based on weight, was coated on a PET film having a thickness of about 20Qpm. 
resulting in a li^t-absorbing layer having a thickness of about 
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Then, a composition obtained by dissolving poly(2-melhoxy-5- {2-elhy!hexy toxy)-1 .4-phenylenevtnylidehe) (ME H- 
PPV) rn tetrahydrof uran (THF) was coaled on the light-absorbing layer to form a transfer layer to a thickness of about 
500A. thereby cornpleling the donor film. 

After arranging the donor film in a position separated a predetermined distance from a substrate having a trans- 
5 parent electrode, light was irradiated onto the PET film ol the donor film to form an emission layer on the substrate. 
Here, the Ikiht source was an 8W Nd-Yag laser of approximately lOOpmtl/eJ?) in beam size. 

Example 2 

10 A light-absorbing layer having a thickness ol approximately 1 ,0O0A was formed by depositing black aluminum on 
a PET rdm having a thickness ol 200nm. Then, a composition obtained by dissolving the compound represented by 
the formula (6) in THF vwas extrusion-coated on the light-absorbing layer to fomrt a transfer layer, thereby completing 
the donor film. 

The dOTor film was arranged in a position separated a predete rmined disiance rom a substrate having a transparent 
IS electrode layer, and then light was irradiated onto the PET film of the donor film to form an emission layer on the 
substrate. Here, the light source was an 8W Nd-Yag laser ol approximately 10(^(l/e2)in beam size. 

Then, the pattern of the emission layer formed in Examples 1 and 2 were examined using a scanning electron 
microscope (SEM) . 

As the result, according to Examples 1 and 2. fine patterns having a pixel pttch of approximately 9^ can be 
20 obtained white the pattern formed by the conventional method has a pixel pitch d approximately 3(X^. 

According to the present invention, excellent organic thin films for the organic EL device, having fine patterns, can 
be formed. In addition, fine patterns of red, green and blue pixels can be formed, thereby providing full color displaying 
and a high quality organic EL device. 

Claims 

1. A donor film for an organic thin film of anorganic electroluminescence (EL) device, comprising: 

.'I . . 

30 a base film: . /. u.. . .:. .. 

a tight'^bsorting layer formed on-the base film; and 
a transfer layer formed on the light-absorbing layer. 

wherein the trarisfer layerts formed of at least one material selected from the group consisting of a luminous 
material, a hole transfer low molecular weight compound, a hols transfer high nnolecular weight compound, 
3S an electron transfer low molecular weight compound and an electron transfer high molecular weight compound, 

the luminous material being selected from the group consisting erf an organic electroluminescence material, 
an organometallic complex electrolumnescence material and an electroluminescence polymer. 

2. The donor film of claim 1. wherein the luminous material is at least one selected from the group consisting of 
40 compouTKls represented by the following formulas (1) through (7): 
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4. The donor film of claffn 1 , wherein the electron transport high molecular weight cbmpound is a polymer containing 
anl,2,4^tria2ole (TAZ) molly. 



45 5. The donor film of claim 1 , wherein the hole transport tow molecular wei^t compound is at least one selected from 
the group consisting ol compounds represented by the (ollowtng formulas (8) thiougjh (11): 
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^ 6. The (tonor film ol claim 1 . wherein Uie hole Iransport high molecular weight compound is represenled by iho fol- 
lowing formula (12): 
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30 



Where is selected from the group consisting of hydrogen and Ci^-C^o aikyl. R2 Is selected from the group 
consisting. 

.35 



40 



45 
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and n is an integer from 3 to 50. * 

S5 7. The donor film of daim 1 , further comprising a gas producing layer between the Ught-absprbing layer and the 
transfer layer. 

a The donor film of claim 7, wherein the gas producing layer is formed of at least one material selected from the 
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group consisting of penlaerythrilol letranilrale (PEPN) and Irinitrotoluene (TNT) . 

9. A method for manufacturing an. organic electroluminescence (EL) device, comprising the steps ol: 

(a) forming a first electrode layer on a substrate; 

|b) arranging a donor film comprising a base fitm. a light-absorbing layer and a transfer layer in a position 
separated by a predetermined distance from the substrate having the first electrode layer, the transfer layer 
being formed of at least one transfer material selected from the group consisting of a luminous material, a 
hole transfer low molecular weight compound, a hole transfer high molecular weight compound, an electron 
transfer low mblecular weigh! compound and an electron transfer high molecular weight compound, the lumi- 
nous material being selected from the group consisting of an organic electroluminescence material, an orga; 
nometallic complex electroluminescence material and an electrolumine^ence polymer, 

(c) irradiating a light source onto the base film of the donor film to transfer at least one transfer nrtaterial onto 
the substrate from the transfer laye r, to form an objective layer corresponcfing to the selected transfer material; 
and 

(d) forming a second electrode layer on the resultant 

10. The method off claim 9. wherein the luminousmaterlal is at least one selected from the group consisting of com- 
potjrids represented by the fpUowing formulas (1 ) through (7): 
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11. The method ot claim 9. wherein the eleclron transport low molecular weight compound is at least one selected 
from the group consisting of an 1 .3,4oxadiarole derivative and an 1 .2.4-triazoie (TAZ) derivative. 

12. The method of claim 9, wherein the electron transport high molecular weight compound is a polymer containing 
an 1 ,2,4-triazolo (TAZ) moity. 

13. The method of claim 9, wherein the hole transport low molecular weight compound is at least one selected from 
the group consisting ol compounds represented by the following formulas ^) through (11 ): 
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§ formula (12): 
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14. Th8 melhod oJ claim 9, wherein the hole transport high molecular weight compound is represented by the following 
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t; where is selected from the group consisting of hydrogen and Ci-C^o alkyl. R2 is selected from the group 

consisting, 

55 



17 



^ EP 0 851 714 A2 



I 



1 



I ^ 



10 



o . o ■ 

O ' ■ ■ . ■ ■ ■ 

20 and n Is an integer from 3 to 50. 

1 5. Tine method ot claim 9. further comprising.a gas producing layer between the Hght^absorbing layer and the transfer 
layer. 

25 16. The method ot ciaim 9, whereirxthc gas produclr^g layer is formed of at least one iriaterial selected from the group 
consisting of pentaerylhrttol tetranitiate (PEPN) andtrinitrcAoluerYe (TNT). 
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